Abstract Recruitment for large cohort studies is typically challenging, particularly when the pool of potential participants is limited to the descendants of individuals enrolled in a larger, longitudinal Bparent^study. The increasing complexity of family structures and dynamics can present challenges for recruitment in offspring. Few best practices exist to guide effective and efficient empirical approaches to participant recruitment. Social and behavioral theories can provide insight into social and cultural contexts influencing individual decision-making and facilitate the development strategies for effective diffusion and marketing of an offspring cohort study. The purpose of this study was to describe the theory-informed recruitment approaches employed by the Jackson Heart KIDS Pilot Study (JHKS), a prospective offspring feasibility study of 200 African American children and grandchildren of the Jackson Heart Study (JHS)-the largest prospective cohort study examining cardiovascular disease among African American adults. Participant recruitment in the JHKS was founded on concepts from three theoretical perspectivesthe Diffusion of Innovation Theory, Strength of Weak Ties, and Marketing Theory. Tailored recruitment strategies grounded in participatory strategies allowed us to exceed enrollment goals for JHKS Pilot Study and develop a framework for a statewide study of African American adolescents.
Introduction
Several large cohort studies have expanded to pursue studies of the descendants of cohort participants. These offspring studies call attention to intergenerational dimensions associated with a number of social and health issues including aging [1] , depression [2] [3] [4] , violence [5] , and cardiovascular disease [6, 7] . Prominent examples include the Growing Up Today Study (GUTS) [8] , an offspring cohort study of the Nurses' Health Study which examined how diet and exercise influences weight changes throughout a person's life, and the Framingham Heart Study that was expanded to include a young adult offspring study, and a third generation cohort to examine cardiovascular risk factors over the life course [9] . Offspring cohort studies are often used for intergenerational examinations of the transmission of behavioral, environmental, physiological, and genetic risk factors associated with chronic diseases.
Recruitment for large-scale cohort studies is typically challenging, particularly when the pool of potential participants is limited to the descendants of individuals enrolled in a larger Bparent^study [10] . The increasing complexity of family structures and dynamics can present challenges for recruitment in offspring studies. These issues include the following: greater geographic mobility of family members, increased racial/ethnic diversity, new patterns of immigration and identity reformulation, and changing work and family roles [11] . Few best practices exist to guide effective and efficient empirical approaches to participant recruitment. Accepted recruitment approaches utilize social media platforms, appealing flyers and posters, recruitment videos, media appearances and announcements, and word-of-mouth. In general, these strategies tend to lack theoretical grounding and sufficient tailoring for targeted populations. Even when these efforts are organized into a pre-determined plan, they often lack deep-structure cultural elements considered necessary to enroll and retain racial/ethnic minority group members [12] .
Social and behavioral theories can provide insight into social and cultural contexts influencing individual decisionmaking and facilitate the development strategies for effective diffusion and marketing of an offspring cohort study. The purpose of this study is to describe the theory-informed recruitment approaches employed by Jackson Heart KIDS Pilot Study (JHKS), a prospective offspring feasibility study of African American youth in Jackson, Mississippi. Participant recruitment in the JHKS was founded on concepts from three theoretical perspectives-the Diffusion of Innovation Theory, Strength of Weak Ties, and Marketing Theory. Recruitment for the parent cohort-The Jackson Heart Study-experienced significant challenges [13, 14] which underscored the notion that methods to engage racial/ethnic minority populations in research studies require carefully designed strategies [15] . A pilot study was undertaken to explore challenges associated with recruiting children and grandchildren of JHS participants, and ways to overcome them. This article describes the pilot study experience, highlighting the use of frameworks and theoretical perspectives from the fields of business, communication, and social science. The concepts and strategies described in this manuscript illustrate how theory-based recruitment strategies can improve study enrollment outcomes and lay the groundwork for recruitment in fullscale longitudinal cohort studies conducted in concert with community-based participatory principles.
Brief Overview of the Jackson Heart Study and the Jackson Heart KIDS Pilot Study
The Jackson Heart Study (JHS) is the largest prospective cohort study examining cardiovascular disease (CVD) among an exclusively African American adult population. This singlesite, longitudinal, population-based cohort study was designed to prospectively investigate determinants of CVD among African Americans living in the tri-county area (Hinds, Madison, and Rankin counties) of the Jackson, MS Metropolitan Statistical Area. Baseline data collection occurred between September 2000 and March 2004, with two subsequent waves of data collection conducted between 2005-2010 and 2010-2015. Recruitment, sampling, and data collection methods have been described previously [16, 17] . The initial JHS recruitment protocol limited the age range from 35 to 84, but allowed relatives <35 years and >84 years to enroll in order to increase the sample power of the family component of the study [16] . The total cohort at baseline consisted of 5301 African American men and women between the ages of 21 and 94.
The Jackson Heart KIDS (JHKS) Pilot Study was a prospective feasibility study of the children and grandchildren of individuals participating in the JHS. It is one of the few prospective cohort studies linking data from African American children/adolescents with their parents/grandparents to examine sensitive developmental and transition periods for the development of risk factors for subsequent cardiovascular disease. This capability paves the way for analyzing the intertwined biological, behavioral, and social transmissions of risk across generations and to assess intergenerational exposure-disease associations [18] .
The aims of the JHKS Pilot Study were to (1) consent, recruit, and enroll 200, 12-19-year-old offsprings (children and grandchildren) of participants in the JHS; (2) collect behavioral and psychosocial measures (dietary intake, physical activity, sleep, and stress), anthropometric measures (height, weight, and waist circumference), and biologic measures (fasting blood glucose and blood pressure) to estimate the prevalence of specific lifestyle factors which may influence the risk for cardiovascular disease in this cohort; and (3) use the resultant data from this pilot study to determine the feasibility of, and to estimate the sample size parameters required for an eventual prospective, longitudinal cohort study of African American youth. The primary outcome measure for the JHKS pilot study was participation in each aspect of the study protocol (e.g., overall participation, response rate to recruitment efforts, completion of psychosocial surveys, and biospecimen donation).
Theoretical Foundation: Diffusion of Innovations and Strength of Weak Ties
Theory has been a key component in science, providing the foundation for the conceptual framework motivating and guiding research studies. Social and behavioral theories have been used to stimulate hypothesis generation and perhaps result interpretation in intervention studies. But, no studies to our knowledge have explicitly use theory to guide participant recruitment strategies. A recent popular publication focusing on the social networks and the transmission of ideas [19] has highlighted two classical theoretical perspectives-Diffusion of Innovation Theory and The Strength of Weak Ties-that can inform and enhance participant recruitment. The Diffusion of Innovation Theory introduced by Rogers [20] is a model that explains the population-level uptake of Binnovations^, a term that has been operationalized as an idea, practice, or object that is perceived as new by individuals or groups. According to Rogers, diffusion is Bthe process by which an innovation is communicated through certain channels over a period of time among members of a social system^ [20] . Four main elements are seen as central to the diffusion of new ideas including (1) the innovation itself, (2) communication channels, (3) time, and (4) the social system. The innovation considers characteristics, which determine an innovations' rate of adoption and why certain innovations spread more quickly than others. Effective communication using mass media and interpersonal channels is the second main element. Mass media is seen as more effective in creating knowledge about innovations and interpersonal channels are deemed more effective in forming and changing attitudes towards a new idea and ultimately, the adoption of new ideas based on the viewpoint of salient others. The time dimension is critical to diffusion in three main ways: (1) an innovation-decision process (knowledge formation to attitude development, and an ultimate decision to adopt or reject an idea or behavior); (2) the innovativeness of the potential end user of the new idea; and (3) the rate of adoption, or speed at which an innovation is adopted by a population. The fourth and final element that characterizes the diffusion of new ideas is the social system. Social systems can be formal or informal groups within which an innovation diffuses; typically through group leadership and/or through change agents.
The Strength of Weak Ties introduced by Granovetter [21] , is a theoretical extension of Rogers' framework and identifies interpersonal ties as the channels through which information is transmitted in a social network. Information-carrying connections can be diverse, and Granovetter classified them as strong, absent, or weak [21] . Diffusion is stunted when there are no ties between individuals, and is limited among groups with strong ties. Individuals embedded in networks with strong ties tend to have access to the same information, diminishing the likelihood that this knowledge is discussed within or transmitted to outside groups. It has been suggested that weak ties are responsible for the majority of information transmission because acquaintances often operate in different social networks, thereby facilitating the spread of information among multiple groups of people [21] .
The social networks of many African Americans can be profoundly affected by residential segregation as this form of social isolation limits access to social resources including health information [22, 23] . Minimal research has examined the degree to which weak ties exist in African American communities or have implications for study recruitment; however, social network characteristics can be a factor contributing to low study participation among underrepresented groups. Study participation therefore can be viewed as an Binnovation^that can spread throughout African American and other underserved communities. These basic tenets of Rogers [20] and Granovetter [21] served as the foundation upon which our recruitment strategies rested.
Target Population and Initial Recruitment Strategy
The JHKS was an offspring study targeting 12-19-year-old children and grandchildren of individuals enrolled in the JHS. Exclusion criteria included medical conditions and medications affecting growth; conditions limiting participation in the assessments (e.g., two or more grades behind in school for reading and writing), and the inability or failure to provide informed consent. All offspring meeting these criteria were eligible to participate, including multiple children from the same family.
The bulk of the study population was expected to be younger than 18 years of age; therefore, recruitment involved contact with parents and grandparents. The sampling frame of parents/grandparents was determined by responses to a question on the JHS personal data-socioeconomic status data form completed during the third wave of data collection. JHS members were asked to identify the number of individuals living with them (or had lived with them in the past year) under the age of 18. Those having at least one person under 18 years of age living with them comprised the pool from which 600 JHS cohort members were randomly selected to receive a letter from JHS and JHKS principal investigators soliciting participation. Recruitment letters provided information about JHKS with a brief eligibility survey to confirm the ages of their children, parental informed consent, and child assent forms. A self-addressed stamped envelope was provided to encourage JHS participants to return the signed completed forms. The brief eligibility questionnaire was designed to (1) collect basic demographic information, (2) assess medical condition and current medications, and (3) report adolescent grade retention in school (two or more grades). Once the eligibility questionnaire, consent, and assent forms were received and evaluated, the potential participant was entered into a database for a baseline telephone interview and scheduled for a clinic visit.
Signs and flyers promoting the JHKS were also placed in the JHS clinic, and staff members were encouraged to share information about the offspring study with JHS participants completing their third wave of data collection. It was expected that these standard recruitment strategies would be effective given the established networks within the parent study; however, our initial efforts produced a small yield. Part of the poor response could be attributed to the fact that the third wave of data collection for the JHS was concluding while the JHKS was starting the recruitment phase, or related to fatigue in a community where research participation is not traditionally embraced. These circumstances prompted us to consider alternate enrollment strategies. It was determined that participant-engaged approaches were needed to meet enrollment goals and we revised recruitment strategies with guidance from contemporary ideas in the business literature.
Theoretical Infusion and Revised Recruitment Strategies
Our revised recruitment strategy also drew from a recent extension of the Diffusion of Innovation and Strength of Weak ideas. Gladwell [19] argues that the spread of information is dependent on the presence of individuals with contacts spanning multiple networks (connectors), communication skills conducive to sharing information via Bword of mouth^(mavens), and enigmatic and magnetic personalities that influence others (salesmen) [19] . Consistent with these principles, we hired staff members who were well-known and/or were from respected families in the Jackson community and throughout the state of Mississippi to be the recruitment specialists for the JHKS. An ideal recruitment specialist ideally embodies all of the characteristics of connectors, mavens, and salesmen as exemplified by a myriad of networks in a variety of different social and professional arenas, membership in several community-based organizations, connections with community members, university presidents, and policy makers, eagerness to share information with others, charismatic personality, and ability to positively influence others. These characteristics and skill sets were critical for the successful implementation of the revised recruitment plan.
Our revised recruitment plan was also informed by features of business management such as Bmarketing^, Bsales^, and Bongoing client management^ [24] . Table 1 outlines the business-based model undergirded by marketing theory principles upon which we based our modified recruitment strategies. The revised framework includes four domains: (1) building brand values, (2) product and market planning, (3) participant and community engagement, and (4) maintaining engagement; each domain includes three components [24, 25] . These 12 elements are hypothesized to be interdependent; if one aspect is weak, then the entire framework is weak.
Building Brand Values
A nine-member community advisory board (CAB) was comprised of retired teachers, clergy, pediatrician, a member of the JHS, high school students, and a practicing attorney was established. This group was charged with providing assistance to the study investigators regarding community navigation, Bbuilding brand values,^and study recognition throughout the greater Jackson area. They provided critical feedback in the development and placement of the JHKS logo in community settings. The logo design was intended to convey the subject matter of the study, the intergenerational focus, and the name of the study placed at the perimeter of the artwork.
Building credibility and becoming an integral part of the Jackson community was of paramount importance to the JHKS investigative team. As a consequence, opportunities to serve families in the greater Jackson area were mechanisms to provide value to the community and potential participants. Using anecdotal information and support from the CAB, an interactive family-based health fair was developed called BFamily-a-Fair.^This event was held during the summer months and permitted over 400 parents and children to engage in educational and interactive health-promotion activities in a family-oriented environment.
The BFamily-a-Fair^included vendor-based health fair with screenings and informational materials, family services, healthy cooking demonstrations with area chefs, reading games, movie showings, physical activities (e.g., Zumba, line dancing, field-day activities), and separate physical activity demonstrations by senior citizens and children. Door prizes and drawings were held, as well as book give-a-ways. The events were held in collaboration with community health centers, allied health schools, public libraries, social service organizations, and local and state policymakers. Information about the JHKS study was offered, and study staff members were available to answer any questions. Over 50 interested families provided their contact information for subsequent follow-up from the recruitment staff.
Product and Market Planning
Consistent with the revised recruitment approach based on the business model (Fig. 1) , we worked with the CAB to develop an explicit marketing plan to enhance awareness of the JHKS within the JHS Cohort and throughout the general community. In an effort to accomplish these goals, the CAB decided that each board member should discuss the JHKS with at least ten individuals in the Jackson community using collaboratively developed talking points. Board members shared their experiences in making community contacts during regularly scheduled meetings.
Another method to reach potential participants was to publicize the JHKS through two annual community events established within the JHS: the BCelebration of Life^and a BBirthday Celebration^held for study participants. The former event was designed as a community participatory event for JHS cohort members to celebrate the lives and legacies of African American families, and to highlight the importance of the JHS and the latter is an annual event to celebrate the anniversary of the JHS [26] . Presentations about the JHKS were delivered by the JHS principal investigator at both of these events. These presentations were well received and fueled a longstanding interest in an offspring study (Personal communication, PI JHS, December 2013).
Participant and Community Engagement
Community engagement and support for research studies has been shown to be an essential element for successful participant recruitment, engagement, and ultimately retention [15] .
As a consequence, care was taken to broadly inform schools and community-based organizations (e.g., libraries, boys and girls clubs, after-school programs, etc.) who work with children about the JHKS. Creating community awareness, interest, and support for research participation is greatly enhanced when multiple stakeholders feel included and involved.
Prior studies with participants from at least two generations have suggested that multi-audience and multi-level messages were required to recruit participants into research studies; messages that engage both parents/grandparents and children [27] [28] [29] . Parents and/or grandparents who were participants in the JHS and 12-19-year-old offspring of cohort members were the main target audiences of JHKS recruitment messages. Study aspects of most importance to this group included the importance of the topic of the study, time commitment required, investigators involved, benefits of participating, dissemination of individual findings, and location of the study were important to parents and grandparents. Conversely, adolescents were interested in the incentives provided, study measures, and parental approval of the study. Recruitment Informing salient community-based organizations and disease-specific networks about research studies is an effective way of engaging the entire community and in creating study champions 3b. Delivering a multi-audience, multi-level message
Recruitment messages need to be delivered through various channels of communication and to various audiences
Tailoring recruitment messages and communicating in the language of multiple audiences (e.g., participants, family members, children, etc.) 3c. Achieving buy-in (in public) Achieving community endorsement for research studies is necessary for social support to participate and continued engaged throughout the trial From the participant perspective, participation in a research study can be viewed as behavior change. Therefore community support of research studies can help create an encouraging environment necessary for study engagement 4a. Ensuring positive Bmoments of truth^I nstitutions and the research studies they sponsor are often judged by how they manage day-to-day interactions, communications, and challenging issues with community stakeholders Imperative to develop modalities for communication, dissemination of information, and mechanisms to address questions and/or complaints when recruiting participants. Handle complaints/concerns efficiently and respectfully 4b. Providing frequent positive reinforcement Retention begins at recruitment; providing positive reinforcement for participants is essential
Demonstration of the benefits of study participation to potential participants the value of their involvement is imperative 4c. Facilitating incorporation into routines
Participants actively work on behalf of the study to ensure success.
Participants are ambassadors for the study, and actively engages in participant recruitment. materials provided to both parents and adolescents were designed to convey information regarding each of these issues in a pithy, easy-to-understand, and eye-catching manner.
Maintaining Engagement
Studies have shown that successful retention begins at recruitment with competent study staff who can encourage, engage, and motivate participants [30] . Therefore, the provision of comprehensive training for study staff, inclusive of mechanisms for handling participant complaints or issues encountered during study participation is essential. It is also important that staff training engenders loyalty, dependability, and trustworthiness because individuals who recruit and collect data are critical elements of a strong study infrastructure. In an effort to accomplish this goal, we conducted extensive training for the recruitment and data collection of the JHKS staff. The project coordinator, an experienced interventionist and exercise scientist with a master's degree, conducted a 16-h, 2-day training. Training elements included, recruitment, elevator pitches to explain the study to potential participants, survey and anthropometric data collection. Two experienced nurses with strong ties to the JHS conducted training on the collection of blood pressure using automated blood pressure devices. Before entering the field, study staff members were certified in recruitment and data collection based on a brief written examination and demonstrated competency in collecting the anthropometric and blood pressure measures.
Recruitment Outcomes and Observations
Our goal for the JHKS Pilot Study was to recruit 200 children and/or grandchildren of JHS cohort members. Table 2 reports demographic characteristics for the 212 adolescent participants ranging in age from 12 to 19 years of age, with a mean age of 15.2 years; 49 % were males. The gender parity among adolescent participants was thought to be a function, in part, of families bringing in multiple children as 149 separate families were represented in the sample (106 parent/child families and 43 grandparent/grandchild families). We met our recruitment goal and had a waiting list of families interested in Note: Some parents/grandparents can be linked to multiple adolescents in the study participating in the study at the end of the enrollment period. Recruitment took place over a total of 6 months, as participant enrollment was interrupted due to operational changes in the parent study. We were unable to calculate participant yield vs those who were contacted because of the minimal response to the original recruitment letters and the nature of the revised recruitment approaches did not permit an assessment of participant reach. Exceeding our recruitment goals was notable, especially given the challenges associated with the conclusion of wave 3 in the JHS. Interestingly, the enrollment pattern in the JHKS Pilot Study was strikingly similar to the adoption pattern presented in the Diffusion of Innovation Theory. Rogers [20] suggests that the adoption of an idea or a behavior like research study enrollment among an underrepresented group gains momentum and diffuses through a population or system over time. The pattern of behavior uptake introduced by Rogers resembles a bell curve and depicts five classifications associated with diffusion. The categories associated with the uptake of new ideas or behaviors are innovators, early adopters, early majority, late majority, and laggards (Table 3) . Figure 2 illustrates the relative congruency between the uptake of recruitment efforts in the JHKS Pilot Study compared to the standard diffusion adoption curve introduced by Rogers [20] . Individuals who responded quickly to our initial recruitment mailing and enrolled in the study within 2 weeks were considered Binnovators.^Early innovators readily responded to the recruitment specialist and required minimal additional information about the trial to make a decision to participate. Those classified as Bearly majority' and Blate majority^responded to our outreach efforts with the BFamily-a-Fair^events and other marketing efforts. Additional information about the benefits of the study, raffles, and alerts regarding the end of the recruitment period were needed to appeal to the last group of study enrollees.
Discussion
Participant recruitment for research studies can be difficult. The challenges associated with recruitment can be compounded when attempting to engage members of [31] . The JHS is a unique study in which the entire cohort is comprised of African American adults who reside in the general metropolitan area of Jackson, Mississippi. The JHS has been highly regarded for its potential to provide insight into the early onset and accelerated progression of cardiovascular diseases. The JHS was not originally designed to include a child and adolescent offspring cohort, and the concept for, and implementation of the JHKS study was initiated near the conclusion of the active data collection phase. It was necessary to develop innovative strategies to identify and contact families with age-eligible children, create and communicate a brand for the study, and successfully recruit 12-19-year-old children and grandchildren of JHS members into the study. Our revised recruitment strategy was grounded in the cornerstones of social network analysis (i. e., Diffusion of Innovation and Strength of Weak Ties) and contemporary marketing ideas from the business literature applied to clinical trials. Once implemented, these modifications led to a robust response from the JHS participants that allowed us to exceed enrollment goals for the JHKS Pilot Study and develop a framework for a statewide study of African American adolescents.
The experiences associated with the recruitment phase of the JHKS Pilot Study provide some insights worth noting. Research study participation is a human behavior that is influenced by a number of social and environmental factors. Social and behavioral theories can be valuable tools because they help investigators have a greater understanding of the targeted population, thereby allowing them to anticipate barriers to recruitment and to leverage factors encouraging study participation. Social networks have been critical for the survival of African American and other vulnerable communities in the USA [32] [33] [34] and continue to be vehicles through which our target population receives and evaluates information. The integration of classic and contemporary social network theories was fruitful for our recruiting efforts, as we were able to establish trust within the JHS cohort and reach eligible families with adolescents between 12 and 19 years of age.
Social and behavioral theories can enhance enrollment among groups underrepresented in research studies; however, the effectiveness of theory-informed recruitment rests upon community engagement practices. The relationship between an academic institution and vulnerable communities is often strained because of legacies of discrimination [35] or dubious scientific practices [36, 37] . It is important for study investigators and staff members to significantly and sincerely invest in the communities targeted for recruitment. These efforts increase the likelihood that positive information is disseminated through social networks, thereby allowing them to meet recruitment goals in a timely manner. A theoretically and culturally grounded approach has the potential to reduce implicit biases and to have an even greater impact on traditionally disenfranchised minority groups such as African Americans.
This study highlights the importance of social and behavior theory for research recruitment. Additional studies are needed to expand the evidence base for the development of culturally appropriate and respectful recruitment strategies targeting underserved and underrepresented groups for research participation. Results from our study lay the foundation for the inclusion of social and behavior theories as components that can bolster the effectiveness of recruitment strategies targeting populations considered hard to reach.
